I.
In-vivo light absorption spectrum of RPE melanin Figure S1 . Melanin absorption spectrum from TEFI spectral recording. Melanin's light absorption spectrum was extracted using the form of equation 1 (Methods Section) from pairs of measurements (N=3) taken from the TEFI image of the WT retina (570 nm). In each pair one measurement site was a darkly pigmented area of retina, yielding reflected value I dark while the other site appeared relatively lighter, yielding I light . The spectral curve was then found as:
OD melanin = Log 10 ( I light / I dark ) This shows that our spectral imaging system was sensitive to melanin light absorption as well as hemoglobin absorption.
II.
TEFI image of fundus of a white mouse using 570 nm illumination Figure S2 . A representative monochromatic image from a white mouse retina. Detailed visualization of arteries, veins, nerve fibers and choroidal capillaries was possible with optic nerve in the center. Brightness of the captured image was 2.5-3.0 fold higher than the aged-matched B6C3F1J mice.
III.

Light diffusion in specimens of retina
Retinal whole mount Figure S3 . Light paths in retinal whole mount. In previously reported hyperspectral recordings from cells incubated with Aβ , and retinal wholemounts from Alzheimer's donors, we employed dark-field microscopy to record the scatter from light transmitted through the cell or retina. In comparison with unincubated cells and normal donor retina, the recorded spectrum showed reduced intensity at shorter wavelengths, similar to our finding between live WT and APP/PS1 mouse using reflected light. The similarity in results can be explained by considering tissue optical properties. In the dark field recordings the oblique angle of illumination was 60 o (NA = 1.3). A portion of the incident light penetrates the tissue. The light undergoes multiple forward scattering which directs a portion to the recording aperture. Rayleigh scattering will occur from neural structures (orange path) and, as we propose, from the accumulted beta-amyloid aggregation products (blue path). The side-directed light paths and reduction in strength of exiting light are conveyed by colors representing changes in scattering efficiency over wavelength. A rise in the Rayleigh scatter, such as from a build-up of amyloid aggregation over time, will produce spectral changes in exiting light similar to those measured from the live mouse.
Live mouse retina
The ocular fundus, which supports the retina, is comprised of layers containing the neurosensory retina, photoreceptor layer, pigmented epithelium, choroidal blood supply and scleral backing. Light paths in these layers are dependent on tissue optical properties of each layer (Table S1 ). . Greater thickness of the NR and CHO allows light diffusion to become isotropic in these layers, however absorption in the CHO limits return of light.
Here we have schematized the diffusion by showing light paths from successive Mie forward scatter events over mean deflections (angled with respect to thin lines, see Table S1 ). Actual distances required for multiple forward scattering to return light are given in Table 1 13 34 + value at 550 nm -reference 2; at 514 nm -reference 6 × calculated from the reported g, µa and µa. # the mean cosine of deflection angles gives the anisotropy: g = <cosθ> ◊ mean free path length between Mie scatter events, given by 1/us ∆ mean distance to achieve isotropic light diffusion from multiple forward scattering: disot = ( µa + µs(1 -g) ) -1 2,5,6 -see references in Supporting Information.
